Objective To investigate age-related trends in physically aggressive behaviors in children before age 2 years. Study design A normative US sample of 477 mothers of 6-to 24-month-old children reported on the frequency of 9 interpersonally directed aggressive child behaviors, and hurting animals, in the past month.
the ability to recognize conflicts of one's own vs others' goaldirected behaviors, 15 conflict with caregivers, 16 as well as muscle strength and motor coordination. 17 Thus, our default prediction was increases in both the prevalence and the frequency of most physically aggressive behaviors. However, we tempered those predictions with the available evidence suggesting decreases in hair pulling and combined pinching/scratching, 7 as well as curvilinear trends in hitting, kicking, and biting. 6, 7 
Methods
The study protocol was approved by the New York University Committee on Activities Involving Human Subjects. It was carried out in accordance with the Code of Ethics of the World Medical Association (Declaration of Helsinki). Study parents were members of the proprietary panel of Qualtrics, a marketing research firm. The panel comprises research participants recruited from several sources, including social media and web publishers. To qualify for the present study (n = 528), the respondent needed to be an adult mother of a 6-to 24-month-old child residing in the continental US who was comfortable completing the survey in English. Each parent also needed to successfully pass a quality control measure to be included in the present analysis: correctly responding to a validation item embedded in the child behavior questionnaire ("We just want to see if you're still awake. Please select 'Many times each day.'"). This procedure eliminated the 9.7% of qualifying parents who were insufficiently attentive to provide accurate answers, yielding a final sample size of 477.
Several recruitment quotas were established to ensure an even representation of children across the 6-to 24-month age spectrum and net a sample reasonably representative of the US population. The child age quota was 16.7 ± 5.0% in each 3-month band from 6 to 20 months and in the 4-month band from 21 to 24 months. Child ethnicity and race quotas were 17.1 ± 7.5% Hispanic/Latino of any race, 62.3 ± 10.0% nonHispanic/Latino white alone, 12.3 ±5.0% black alone, and 8.3 ± 5.0% all other racial categories. Parent quotas were 29.8 ± 10.0% bachelor's degree or higher and 29.8 ± 10.0% annual family income <$66 000. Recruitment proceeded until each quota was filled. Other than child age, quota targets were based on US Census data. 18 Child age (mean, 14.72 ± 5.25 months) was roughly equally distributed in the 6 age bands; goodness of fit, c 2 (5) = 1.33, P = .932. The cohort was 47.8% female, and 18.3% were Hispanic/Latino of any race. Among the non-Hispanic/ Latino children, 4.2% were Asian, 13.1% were black, 60.2% were white, 3.8% were mixed race, and 0.4% were another race. Mothers ranged in age from 18 to 54 years (mean, 29.95 ± 6.16 years) and 18.5% were Hispanic/Latino of any race. Among non-Hispanic/Latino mothers, 4.8% were Asian, 13.4% were black, 59.2% were white, 2.9% were mixed race, and 1.1% were another race. Most mothers (90.8%) were either married or lived with a partner, 29.1% had earned a bachelor's degree or better, and 50.3% were employed. Annual family income was assessed in ranges: ≤$25 000 (15.6%), $26 000-$45 000 (24.7%), $46 000-$65 000 (15.4%), $66 000-$85 000 (19.4%), $86 000-$105 000 (14.1%), and ≥$106 000 (10.8%). Child age, the explanatory variable, was not significantly associated with other demographic variables.
Parents completed online questionnaires that included screening and demographic questions, the Child Behavior Record (CBR), and other measures outside the scope of this study. Data collection occurred in June 2017.
Measures
The physical aggression subscale of the CBR (Appendix; available at www.jpeds.com) is the focus of our present analysis. The CBR is a new measure in which the parent is asked to indicate the weekly frequency of each of 18 child behaviors in the previous month. The CBR incorporates all 7 physically aggressive behaviors of the Infant Externalizing Questionnaire, which was designed for developmental relevance to infancy and toddlerhood and showed multiple indications of reliability and validity in a previous study. 19 The CBR adds items measuring additional physical aggression acts identified by Hay et al. 20 The CBR's physical aggression subscale consists of 10 items: (1) "kick someone," (2) "scratch someone," (3) "pull someone's hair," (4) "hit or smack someone (with hand or object)," (5) "pinch someone," (6) "hurt animals (for example, hair/ fur pulling, scratching, hitting, pinching)," (7) "bite someone (not including nursing, and even if s/he does not have teeth yet)," (8) "push or shove someone," (9) "throw an object at someone," and (10) "swipe at someone without making contact." The CBR uses the response scale of the Multidimensional Assessment of Preschool Disruptive Behavior 21 : 0, never; 1, rarely (less than once a week); 2, some (1-3) days of the week; 3, most (4-6) days of the week; 4, every day of the week; and 5, many times each day.
Statistical Analyses
All analyses were conducted using Mplus version 8.0 (Muthén and Muthén, Los Angeles, California), 22 using robust full information maximum likelihood estimation to handle missingness (2 parents skipped 1 CBR item each), keeping the number for analysis at a constant 477. Two-part regression models 23 were used to test the relationship of physically aggressive behaviors with child age. These models treated the distributions of the physical aggression items as semicontinuous, with a proportion of responses equal to 0 (no physical aggression), and a continuous distribution among the remaining responses, ranging from 1 to 5 (at least some physical aggression). Two-part regression analyses express the correlation of a criterion variable (eg, physical aggression) and predictors (eg, age) in a simultaneously estimated pair of regression models, a logistic regression model for the binary portion (behavior present vs absent) and a linear regression model for the continuous portion (level among nonzero cases) of the distribution. To test associations between linear age and physical aggression associations, binary variables (values of 1 or 0) and natural logtransformed nonzero continuous variables (values from 1 to 5) for the 10 physically aggressive behaviors were simultaneously regressed on age. To test curvilinear age-physical aggression associations, squared and cubed age terms were added in THE JOURNAL OF PEDIATRICS • www.jpeds.com Volume 206 • March 2019 separate models. In all regression models, age was rescaled from months to years to avoid large variances in nonlinear age variables. Residual covariances were allowed among the continuous variables.
To control for type 1 error, a false discovery rate (FDR) adjustment 24 was applied separately to the P values of the 10 binary and 10 continuous hypothesized age-physical aggression associations in the linear, quadratic, and cubic effects models.
Effect size is reported in the OR metric for binary variables (ie, change in odds of physically aggressive behavior present vs absent with each increasing year in age) and the R 2 metric for continuous variables (ie, proportion of variance in physical aggression, if nonzero, that is explained by age). In tests of quadratic effects, effect size is reported as the R 2 increment (DR 2 ) uniquely attributable to squared age.
Results
Nearly all of the children (94.32%) were reported to have engaged in at least 1 act of physical aggression in the past month; x = 0.98 ± 0.79 among the nonzero responses. Behaviorlevel descriptive statistics, in the variables' original scaling, are reported in Table I .
In model 1 (linear), the binary and continuous representations of each physically aggressive behavior were regressed on age in years (Table II) . After the FDR correction was applied, 7 behaviors were significantly associated with age. Among binary Prevalence based on behavior present in the past month; frequency, x, SD, minimum, and maximum based on nonzero values only. Frequency response choices are 0 (never), 1 (rarely; less than once a week), 2 (some, 1-3 days weekly), 3 (most; 4-6 days weekly), 4 (every day of the week), and 5 (many times each day). variables, the probability of kicking, hitting, pushing, throwing, and swiping each increased as a linear function of age; hair pulling was less prevalent in older children. Among continuous variables, and restricted to nonzero values, hitting and throwing were positively associated with age; scratching and hair pulling were negatively associated with age. In model 2 (quadratic), the binary and continuous physical aggression variables were regressed on age and age squared (Table III) . Two behaviors (binary) exhibited significant curvilinear associations with age: hitting and throwing. For these 2 behaviors, the positive age-physical aggression association plateaued and began to become negative with increasing age.
In model 3 (cubic), the binary and continuous physical aggression variables were regressed on age, age squared, and age cubed. No behavior, binary or continuous, had a significant cubic relation with age. We do not report the coefficients.
The significant age trends in physical aggression are plotted in the top (binary) and bottom (continuous) panels of the Figure.
Discussion
Our results suggest that nearly all parents are faced with physically aggressive behavior in the 6-to 24-month age range. Individually, in our cohort, the prevalences of each physically aggressive behavior ranged from approximately 26% (hurt animals) to 70% (hit or smack someone). On average, reported physically aggressive behaviors occurred approximately 1-3 days per week. Several statistically significant age trends were found.
Several maturational forces (eg, capacity for anger, physical motor maturity, conflict with caregivers) can be expected to increase the performance of physical aggression in infancy and toddlerhood. In line with this logic, most significant age trends suggested increases in the prevalence and/or frequency of physical aggression between 6 and 24 months. Such increases were found in the prevalences of hitting (peaking at 18 months), kicking, and pushing people, as well as throwing objects at people (peaking at 20 months) and swiping at people without making contact. We further found that hitting and throwing objects at people became increasingly frequent with age, more dramatically so for hitting, which rose from nearly 1-3 days a week at 6 months to nearly 4-6 days a week at 24 months. The findings on the prevalences of hitting and pushing people were consistent with previous research, as were the year 2 findings on kicking people. 6, 7 However, the year 1 increase in the prevalence of kicking stood in contrast to previous findings indicating a slight decrease between 8 and 15 months. 7 Yet not all physically aggressive behaviors increased with age. Hair pulling, in particular, exhibited pronounced decreases in prevalence and frequency. This was the most common behavior at 6 months, reminiscent of the findings reported in 2 previous studies at 6 and 8 months. 5, 7 As in the study reported by Lorber et al, hair pulling also became much less prevalent with age, as predicted. 7 Among children who pull others' hair, the behavior became less frequent as well, dropping from nearly 4-6 days a week at 6 months to nearly 1-3 days a week at 24 months. As predicted, scratching people decreased in frequency as well, although less dramatically than hair pulling. The prevalence of scratching was not significantly associated with age. As suggested previously, 7 we suspect that hair pulling and scratching are exploratory behaviors that are more common earlier in infancy due to motor and physical immaturity and/ or because younger children are held more often and thus have more opportunities to scratch caregivers and pull their hair.
No age-related trends in the prevalence or frequency of pinching and biting people and hurting animals were detected. In the present study and previous studies, 6,7 findings on biting are the most mixed among all the physically aggressive behaviors. Our analysis of pinching as a distinct behavior is novel -it showed no significant age trends.
This study has some limitations that warrant consideration. First, the study is limited by its lack of observational measures. Behavior observation would reduce subjectivity in reporting; however, its use comes with its own limitations. Chiefly, reliance on observed instances of physical aggression would likely underestimate the prevalence of aggression given the typically short duration of observation (eg, minutes to hours), in contrast to the present results, which suggest that most individual physically aggressive behaviors occur on 1-3 days per week. Other methods, such as ecological momentary Prevalence is based on behavior present in the past month. Frequency, x, SD, minimum, and maximum are based on nonzero values only; frequency response choices are 0 (never), 1 (rarely; less than once weekly), 2 (some; 1-3 days weekly), 3 (most; 4-6 days weekly), 4 (every day of the week), and 5 (many times each day). Because a natural log transformation is applied to continuous values in 2-part regression models, plotted predicted values for the continuous variables were transformed into their original scaling by multiplying the exponentiated predicted values by the Duan smearing factor. 25 assessment, may prove useful in reducing recall bias and continuing the use of parents as informants. Second, the crosssectional design did not allow us to model behavior change within individuals. On the other hand, the present design enabled us to identify month-by-month changes in the prevalence and frequency of physical aggression, such as curvilinear trends in hitting and throwing, that might have been missed by the assessment spacing typical of longitudinal studies (eg, multimonth intervals between assessments). Third, sample selection bias is possible. The marriage/cohabitation rate in the sample was somewhat higher than national norms 26 for parents of newborns, and we eliminated nearly 10% of the sample for failing to correctly answer a question that assessed attention to the survey. Correspondingly, the point estimates for our results are certainly colored by an unknown degree of error relative to the population of all American 6-to 24-montholds. Finally, a larger sample would yield more power, with precisely estimated normed percentiles that pediatricians can use to identify children with clinically significant levels of aggression at any given age.
At well-child visits, clinicians can reasonably reassure a parent concerned about their child's early physically aggressive behavior that it is normative, even as early as 6 months. Moreover, when a child exhibits a given physically aggressive behavior, parents can expect it to occur at least weekly. Hitting in particular is likely to be experienced more often (most days of a given week), and by a supermajority of parents (≥80%) at its peak at around 1.5 years. In addition, anticipatory guidance can be provided regarding the expected increase in physical aggression, with some of these behaviors in fact peaking before the "terrible twos."
Physical aggression is normal in the first few years of life. That said, the early years clearly are the best time for parents and providers to intervene before child behavior patterns and unhealthy parental discipline strategies become ingrained and stabilize. Children's ongoing exposure to some types of dysfunctional parenting (eg, corporal punishment) is often stable 27 and associated with multiple adverse health outcomes. 28, 29 In this context, the physician can play a pivotal role in educating parents about how to respond to physical aggression and other behavior problems with healthy discipline strategies. Parents desire for information about parenting from their pediatrician more than any other person or profession. 30 Pediatricians can use existing resources 31, 32 to educate parents about appropriate strategies, such as setting limits and redirecting behavior and avoiding such responses as threatening, yelling, and spanking. 9 Finally, we wish to stress our topographical approach to defining physical aggression by its objective behavioral characteristics, 33 rather than one that requires intent to harm or a means-end calculation of the instrumental value of physical aggression by the child. 34 Such cognitive features are particularly unlikely to characterize infantile physical aggression. Nonetheless, some parents may interpret their child's physical aggression as intentional, malicious attacks indicative of a behavior problem. Such interpretations may depend on parents' psychological characteristics 35 and/or culturally imbued values. 36 Clinical emphasis of the near ubiquity of physical aggression as a feature of early development can be used to assuage such parents of their concerns, while encouraging appropriate responses to these normative challenges. ■ 
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